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1 

= ^m±\z.mf&ztiitv- bmtm, rx* 

[fS*«3] (i) '>tt<^t«Wi»t/hi/^y= 3 

»±fli*:i**u- (iii) SfbMMLx, mrie^^M 
iH*v ^IWUi*:** U (iv) MfS^ tlv/ y 3 ^IK 

\z.m i «Mkfiait«*r«fiK u Km i stitmjtmt 1 t 

xattOWSV^C. SO I S«_b^ffi^SMbRLihKS:^ 
y nyRSr^tfSO iS^-L^ffitc, $ h \zM 2 »<bPl 

SrflgfifcU *Me*i*-5!^y 

fflfc^frT SffllEJfS 1 IMbPUtBltSS 2 S£{fcP&jtjg£<!: & 
5 c. i: K: J: o T fc S *l 5 flt*« 3 Eft o 

[»*«5l XS(ii)^SMbRftihtt*»*-r**«fe 

[i»^6] (i) «wijfctf hs/^s/y 

v\ MIS hy^>y avJi^-CdsBMkSixftv^aftJw 
LOCOSgStettU (iii) #CW-C\ KlWfcB&JLKS: 
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[00 0 1] 

^SHil, itJSSBiaiSOI (SiliconOn Insulato 
[0002] 

10 [«*ott«atf»?B3fts*ftUJ:5 ^-rs^a] SO I 

ocos»^«t 5\zmHmtemtk*if*xm*smr 

h^mk, hjx.^y =^S:*tt (y*«Jt) iJiaiy^ 
[0 0 0 3] LOCO SRlCi 6*f 

20 y =i ^ss 5 i ±(cs«>a*iwkBi-5 2 h y y 

^15 3^fSSMSO ISS5 0&^5 o 

SO IIK5 0±ld*V*IM« (H**T) RtfSiN 

«5 4Srw»««-rso m*ftmmmkte*) ? 

<5Mft5 5C0S i Ni5 7*F5y?7^^'* 
K 7 >T ^ s> v ^xaic <fcot ^ite 0 #: v >T\ 
LOCOSaWkSrff'VV LOCOSi5 6l:M«o 

3 7 Lfc «fc *^»*t««i:.*?)-5*«*5 5 

^ hs/^>y 3^15 3^T»fb*tLX. LOCOS 

30 R5 6^1^lt{kR5 2£saa-t-6::fcass*L 

[0 0 0 4] (§13 8(C^L/cJ:5lw N SiNi 

5 4^t^t5o »CV^ Ctie>LOCOSl56 

ft« (ia^ii:-f) at/y-h««i:4-6jKy v^y.=^5 

W:, hy^>y 3^g^K^ds*v^so 

^D. LOCOS^^igfrL, LOCOSi^SOI 
hy^>y3y)ISr*< LTL*5. 

[0005] soi«3§coh7y^^i^ h>^>y 

50 [00 0 6] ±SBi:IPl«OSO IS«6 0S:fflV^-5 o ' * 



3 

irJ;oT, SO I »K6 0^»W(«t4 9 5 

£ P &V>T\ 13 3 9 ic^LfcJ: 5 It, :^)SOiSfi6 
0±tc»v^DMt;IK (ia^^r*f) SrJBfifcU JKv>T, :i;tx 
b^tS'Vy ^ye 3 a £ratrSO I.XtK-6 0_Ltcy— 
MB6 4«:»*tS. 

[0007] zom-Sizn. mub^Wtitme 2^gffi 

i>3&s, — ^(DJ: 5^^M^*^5o o.*!K 1213 9 
m<16 4(d^S$^6C t £&6 0 «toT, #J;ttf. y 

Iw s y- hfflffi- K7^ ^«i«*i»l-^R&(kink)*smH 
S C 4: i: # h7 * <OJr^/*~7%¥&&m< -f~ 

[0 0 0 8] C(Dj:5^Pp^^^:^i-6fci6 

3 a ^«®^*KlMfcBI 7 5 Z t \Z X V . E) 

4 6 I^LtM^&CWMStS^ISWJI 

y =* 7 i ±ica«)5&*iMbiBt 72Mh>y t'v' y 

3S^^§Jx/cSO I m&7 0£J8l/>6 o 
SOiI«7.0(O±l:»v«K (H**-f) &VS i 
N17 4 «r*a-*-6 0 m+ftMmmt 4 9 5 5 

gt«c7 7 0S i Nfi 7 4 &.tF h y V 3>17 3^ 

hy y^77^ ^si&ttK^^aiy^^yxstc^ 

[000 9] H 4 3 ic^ L/c J: 5 Si 

7 4&-^**{-L-t\ ^ -y-S->y a V7 3 a C0ftiJ®^®e 

o$JS^t-®MfcB&7 StemfR-tZo *:<o'&^ 134 4 lc 
j^Uci; 51-, s i Nl7 4^iu ^tsvy^y 

7 3 aSr^tfSO lSfi7 OJit^y- hm^7 6 «:«J* 
[0 0 10] L^U ^^ffiJ^V>T«. fflfc&^K 
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a ^7 3 a <D±mffimnftiz+#tes<-x\?r-* kwti 

51-, SO ISS7 0^ffiW»fti7 2M7 5^>L 

■fo»*Six5. cwsoilS70(o± 
lc\ EI 4 S t^UcJcpt^ y-HW7 6 4:**U 

9jC«bAlJ: 5t-. ^*I^y ^ V7 3 a CO_b^®$ga5 
[0 0 11] **Wfl±K«R««-*^*Six/t1>^"efc 

[0 0 12] 

flan. »t«iMa^*fi^y a^miicwiay- mmur 

[0 0 13] ^fc, (i) i:fc)te»S&05hiy^> 
y^i ds«H*»fiK £ S O I SSo h y y =V 

30 «S:^tfSOI««J:^ffi^lMI:RaitKS:*J«U, 

■MbiaifcBi«r**u, (iii) iMbtt3Bic#ur, saie^ 
t»v^iMUB*:»j«U (iv)SCr^-y-§!'>y 3 

>Wk*^ts so i stsjbicy- hiejMitat^y- 

[0 0 14] (i) ^iWh5//i/y^>I 

6HftBBJh«t«r**b. (iOBEIMbPJLJhKSr^^^fcU 
40 xffiv\ ttjfsh^^v-y P^CO^T^^^tX^V^S 
SCLOCOS»#U (iii) »CV^ KBWkRait 

^y^yBidDit^i^i^J:^. ^fi->y^^ 
<fc«*:*riiu, (iv)mia^f-Mv-y =yHt«bsoi 

[0 0 15] *»MIC*5lt-6*»ft:$Sfi«: r ±tl,X* 

50 tsb\^ =>m<o±mmmt$x~]b<D 
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SOI. SOS (Silicon On Sapphire). S IMOX(S 
eparation by Implanted Oxygen) Sag £r^"*t" Z> SS^ffi 

Al 2 0 3 -MgO. BP, CaF 2 XliSrOW 

*o«»ttifi±ioy a^d^sjtfcSKs ^y => 

^SSJiKS i NXfiS i 0 2 V^lftilWKRI/^teft^ 

y v-y ^^s«tco + 

A£r*T 5 a^Xtti/ y =» >«K*»«ft*IWb-#" ^ - * fc 

v-y =i^s^$nxv>-5SS*Sr*tf 8ct#"C* 
6„ v^y =»^S«-b^«&»S^^§ttrv>6»-&tc: 
12. ^(OJf6fIOlf(i5 0 — 1 0 0 nmgS, 

[0 0 16] ^f-Sv-y a^Mtt, _tlE<£>S«t£> h yZf 

R y > ^Xglc J: b fttt 1-^* - ~ v ^ S ttrfl^ 

12. £r*P<£>#«fc. #Jxtf. PffiXliNS^MWSrttA 
[0 0 17] ^f-S'>y 3^Kll3^$ixTt^y- 
10 0n mgS©IW^«fii ^tlTV>6ri:^L 

v\ y— h«ffiw\ ^y^y^^ ^v^fX 
> N --/^r/K y 

^fet*3 0 — 10 Onm^g^ftM^tltl^ 

[0018] tvsnsy =*>m<n±mm&mmi&zn 

# (/>^< hS^iifiT) IwjgfiKSKrv^tfJ: 

< . Stii?^J|V^t5-3 0 0 nmgSl:M$ 

J:0't>»v^iMbBli:***ffii:^>n. 0*9, y.- hS 
«lc««*nxv^y*S}^y =vBlo«»c:. Sio 
2 . s i N9l:J:6^^-: ^-Sr»fiKbTt>J:t\ 

<fcK*«MKU ft^-C. £«±£3dI-S i 0 2 . S i N 
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^10-5 0 0n meK^BWC-CJKfiK' U S^tt^ y 

[0 0 19] *»W«o^»#K«©«36*Jfelcfev>T 

lcflr«-r6BWfcRaJl:B!Srl»*i-6. C^»-&0^bPUh 
Mtt, mzmi££fhZi><DXI*tg:^i>K s i NBIds»* 

lv\ z<nf&<Dmw&±m*. teto<Djjmx\ 20 — 2 

10 0 Onm8I©IW-e»«tSri:#fi4U\ 

^JRo±*B*»lctt«^»IMblflJhBl*:llft*i- 

6*&<h u-cte. **v9 v yr&gL&m^mjj&h-? 

5-£a 5 »*Lt\ C 3 F 8 Xnc 4 

5^i^#5 0 OlimTor rt-y-, y — 
7H12 0 0 0-3 0 0 0W, /M7^(15 0 0-7 0 

owfio^fr^jf e>*i5o sfc* hs/^>y.=i^eji(- 

*2lHkl^iUi^HI-¥*<kBI*:«*-#-6-. ilM 

^^x-#6 0 z<Dm&<nmimmjtme>mmni o~ 

5 0 0 n mgS, ^ 2 ^bP§JhKC0K^« 5 — 5 0 O n 

t01?(4feV^, SOG. BPSG, PSG?^20n 
30 m- 2 ^ mgS(OilT«t 6 : t W4 lV\ ^t<D 

^mm*. ^*a^y = ^ki:wa«oKs*:# 

^rtt-2 0 OX:KJiCDii5Ma5^fc^:. -=ETw — CF 4 
$r#A. SWmTo r r M5<t 5 ha-/i/ 
U V — 500-2 50 0W, /M7^4 0 

0-6 0 OWT^^^^^-T^^ftlClJ: «9tT5 -<t^X 

Torr (^Jxtf. 2Torr) IC^C 6 <fc p a > h n 
-/H, 0 2 fl*«t©4 0%H±, /<-fr^7-t: 
2 0 0 — 3 0 0W{lt6ri:t*X5/fy^tS- i: ^T* 

[0 0 2 0] ±SB^J:5^LT#&ttfc±*ffi«SB^# 
50 *^5IMtHJhK^Bft**nfc^*fflvy =^K4rBWb 
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o o-i 2 o oT^nm<nmm&mx\ ¥ta*r>y 

«w.rat, itsv^ (a—*— A) a*y- 

[0 0 2 1] -t^i, ^lOjftpioT, y-MMb 

B<DSUO«ig*jfe^ LTtt\ SO I KtRlc, 0f^co^^ 

fifcb-CfcJ:t\> *i\ SOlX«±l^kRajhlKS:«fi8 

tLT, #e>*xfcSO IIS^ 4W3ia>#ifc 
niuocos^bWtc i^locos^l 
ttfi, 7 0 0-1 2 0 0 < Cgffi<£>iaK«SH"C> 

^ffi^v^y 3y?x/>±T'5-5 0 0 nmiS<^M 

fi, maims, h^/v^yiow 

COSRfc»#-rS hs/^'>y =x>JB^«r, LOCOS 
[0 0 2 2] 

[0 0 2 3] ^fc, *»WiO*»*§8li«>§afi**^J: 

Ktf ? * f-a^ y =» ^«[Sr*-*-6a6K±*a5iwiMbifflJt 
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[0024] s^it, soists^, sa©»«fe#t 

COSSWtSrfTofc*)^ ^tl^ynyRSr^tS 
10 ^t5/^Xt-^«$tiec^4^ :/o-fc 

[0 0 2 5] 

nmm i 

mi Rum i (da- Ammmmxib 5 m i 2 l/c «t 

20 9 lw> * tlMO Sh7^^7(t SOI 1 0 
ti*t5^*avy3yi3a(DJ:l:, y-hg£{bB£ 

60 ^ f-®^> y =» ^ 1 3 a y- hm^ 1 9 et<&^ 
^^/v-fflSc 9 £ ; -ft*^«"9 uiRBH-* y-^x K 

K{k^2 lJ:Qt>J*v^ltfURl 8ds«fifcSnxv^-6 Q " 
[0 0 2 6] C(Di^lrM$n5>lMMOS h7^ 

30 7^c:*5V^T^i, Ell 2*xcol£^:[g|T*fcaigl2|c: 

^UfcJ: 51^ hid 1 9 

13a (^^^^/V^^^(D_bR^J®(02*fp]^^cDm 

-e#, h 7 ^ v?^ ^ <o t y/t7»ttiait 6 r ^ ^ 

[0 0 2 7] J£ATIC, ^tlMOSh7^^<0»a 

40 xm^o^xwiw-rzo ^y^^Sfii i_bic % s^ii 

^IMfcJMl 2^2 0 0 nmiS, h^>yayll3 
^10 0 nmSS^^SttfesO I S« 1 O.SrJB^ 

^^>H3 _hi-, 5 n mmm<omtm mn*it-r ) 

t60n mgS<D S i Nl 1 4 t *>„ 

[0028] #:^t\ la 5 ic^Lfc <t 5 tw N 7^-hyy 
^77^S*ttK7-fxyf^iiiaot, 

R^d**^ * 9 o zmm 1 5 <o s i N«t 1 4 , mt 

RWhy^y^ygi 3£:£Tl&3H-6c<blc:J: 
50 9 V WW1 5(Dl^Kfbll 2^^m^-&6i: 
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6(c^LfcJ:5l^ SOIIfilO±±ffil:, S i Nffil 
16«r4 0.nm8«*aLt, SiNlU^Sfflt 
.-CV^a«>3a^lMblKl 2^Si Nil 6tSIt So 
^Lt, S i Nil 6_blw x ¥«ftfB*l-«ftfcSOG 

[0 0 2 9] ftv^t, H7fc^LfcJ: Pi-, SOGll 

^^tlfcSOG^l 7 a ^^^i:S i'NKl 6 
fcity^^lC J;otl»it5o S i N^«* 

3 a±l^*S$ttfcS i Nil 4^*SM*W:S!K * f* 

[00 30] *v^-e. Bl9(c^UfcJ:5t^ ^£*xfcS 
OGBl7a«:^tl»*tS. Hl0lC**Lfc 
J:5IC «x.tf, 9 0 Otga^Mavx^s/^Kft 

■cjpatt^r^y 3y^x^±t*i o o nmgs^)»ft 

AoAt>JVV^flS^7 0 n mgJKUlfcSK'ffcil 8 &# 
[oo 3 i] #ciye. mi il-^LfcJ:5l-x I5 0t 

X$m#>\&?t$&ikM 1 2 Jtl^^-T 6 S i Nl 14, 16 

VI 3 a&t/SO l&WLl o&^i&yomjg&fflB't'Zo 
^cogL mi 2 ir^LfcJ: b Ctx^^fbi 1 8 
S^^i/y =»V1 3 a &^tr SO I SSl 0_b£ffi 

[oo3 2i £jlt> a- vsa* mmm^-xM 

ftlKfll 2 

±1EH16«1 £P«l-> 04-131 li-^LfcJ;5K. 
^ y n ^ i 3 a <D±«BfiH«i;iKft:K 1 8 

[0 0 3 3] J£<D'&^ 01 3 (C^LfcJ; b 
{till 8^-TS^^SJ^y ^13a £^trSO IS 
tg 1 0 ±^ffi fllff 1 0 0 n m^Sco S i Nl 2 0 £r 
^f^o #CV^T% 01 4ld^b/cJ: 51-, SiNi2 

fiRSttfc^fbRl 8 fcfflfc&^IJWfcfRl 2^®i:^M 
o£ 0 ^tS->!i 3/13a CQfliJ^tCS i NICIES 

gtf bi i 8 t 8fei&*lMfcM i 2 t 6©H^«g?Pi- 



(6) W8-172198 

10 

[0 0 3 4] 01 StC^LfCcfc Cil^i 

fbil 8R^^-t2 0 a **B->y ^>1 

3a^ftfSOlSfil0±^®^ y-hK<ti2.1 

§£ffi#J3 

> y a v£J£ 3 1±|I, ffifc&^lMbJR 3. 2 * 2 0 0 n 
10 mSK* hy^^V 3>I3 3ri5l o 0 nm8S« 
$HtSOlSfi3 0$:ffl^6o 01 6lC^Lfc<t 5 
t£ N C(DSOliS3 0(^hi/^y='>'l3 3±|:, 
5 nmgSO^Llg (0^-f) t 6 OnmgS^S i 
Ni3 4^£i£«-r*o 
[0 0 3 51 01 7tC^:bfcJ:5t-. ~7 * V V 

fc#T-$MB««*tt0 5 5«i63 5 co S i Nl3 4<Dfr 
^f5Ci:lcj:>), ^<£>^3 50h7^>y=»y 
13 3^$^:^ -t<0«. 01 8^b/cJ:5l-. 
20 5S««3 5^*3lt5 h jy^vy =i 

yi3 3Sr«S*fol^b«i-J: 9 I- (hy^>Jay 
O^R*»0»fbHU*V^) , LOCOS^fr5o 
IMb*«=W:, Mx.tf* 9 0 O'CfiflWM n i>zn- ^^ 
^fbT\ W^TVU 3y)xAlt.l O O nmSS 

«3 5i:, IMbS*tTlJ:»ofchsf^5/y =»yi3 3co 

br. *^w«iB», ■Mfc**t-r^aofc»v^y^>y 

^Vjf 3 3X*o^^oX^fP. »^»«l^+»^fT*?h 
30 TW<£l^tfcf&£&£o 

[0 0 3 61 #c*^T\ 01 9l^bfcJ:9lc. 
S i NK 3.4 KL-C. 0 5 5 

««3 5*>BML«3 6 (CCflil OOnm^Bft'lt 
LOCOSML/ci) fc, ■tOTifclSoXl^hy 
^!)=tyi3 3 C:X'«5 0nm(Di/y^yMo 

fcirfcl^ Ji^ffii»lfB»(c:*<bffi3 6 aSrW-r^^-^S! 

i/y3y3 3aWt5. 
40 [0 0 3 7] 0 2 ot-^LjtJ;5U:. 150t 

S««;i*DiR Lfc y >m\z J:otSiNi34 U 

^^v^At-j: t)> ^tiv^y =»>3 3 awso i m 

*R3 0cO^ttWaiJffi4r»MSS-t-5 o ^co^. 02 1lC^L 
/c«t 51-, _h*ffi«ffl»lcM{bM3 6 a Sr*"T-5^f-B 
^> y a y 3 3 a $:^tP S O I 3 o ±^ii: % iJ?8 
nm^y-hKftl3 9^U £ h 
«Bi:*5*y i^y =1^3 7«r^S(-r-6o 
^^J4 

±ie^Jfe^J 2 £ 0 1 6 ~0 2 0 Lfc J: 9 

50 IC. ^ tSV y ^ V 3 3 a <0 Ji«BMbA^BKUR 36 a 



(7) 

11 

[0 0 3 8] *:<D%k. 02 2|d^UfcJ: 51-. ZtlbSt 
itms 6 a f-Mv^y ^ 3 a Sr^tf SO I 

giR 3 0 Ji^iffitw, KJ*'l 0 0 nmgS^S i Njg3 8 
&Mf&-tZ>o ftl^. 02 3 IC^LjTcJ;5U^ S i NfH 
3 8 &mJj&<V Y*74^V^?Xz&<>X=-y^^v9 
-TSchKJ;?), ^tfi'>y3^3 3'aw±$ffi««i: 

©^a5x o& v jL-v-m^v 3 a (d^imi-s i nic 

[0 0 3 9] 19 2 4\Z7jkVtc£ 51-. -H^S 

3 6a Rtf*^—* 38a -frS V U = ^ 

3 3a Sr^tfSO 11^3 0±<£ffiUl. h«ffcBl3 

Hifcflaj 5 

B2 5d^Lrt:J:5t-. 9 sV =*>mtiL4 1±\^ mtite 20 
&mitf&4 2^2 0 0 n mgg, h 5/ ^> ^>B43 
^10 0 nm^S^^i^tlfcSO I £t£4 0 

So 

[0 0 4 0] 19 2 6lC7^LfcJ: 7^-h!iy^77 

-r £m#teK^^y^^X^lcJ;o-c, ^l^T-^; 

Ti&ifc-r* r ic j: *? , -t 4 5 (Dmtb^mitm 

fig-T6o £<bt-. g|2 7^bfc<tplC % SO I1S4 
0_b£®l-, CVDttt (I9tjHH*) £:5nm. S i 30 
Njg4 4£4 0 nmgSiffit^o 
[004 1] &v^% HI 2 Sld^LfcJ; 5t-. ^tl'> 
y n y 4 3 a (^)±g»^ S i Ng4 4 

y^-rtl^s/fv'^ t ltc 3 F 8 £ 3 0 s c c 

MflEU*^e>. ff^^3mt o r r V h n — /VU 
y-^!7-|:2 8 0 0W, /^T^^!7-t:6 0 0W 

[0 0 4 2] ^LT> (9 2 9lw^Lfci 5 £§£*xfc 
S i Nffil4 4 a b"C. #J;Lfr£, 9 0 O^gS 

■ei 0 0 nma«^awbfflt^#p,ti**«=T. ^ts-> 

y 3 y33 a^±*EB«ffl^»tffV^«^70 nmg 

Klc:*aBft{kJR4 6£r#£o tfc^T*. 19 3 Olc^bfcJ: 
51^ i 5 ox:um\^m^tcV y»iaoT^iMv^ 

y=iV4 3 aXt*S«>&*SJMttt4 2JilC^#-r^S i 
Ni4 4a«it5, ttt, ^*^%LA\Z± p< 50 
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f^>y 3 y4 3 aRtfSO I StS4 0O^gg$r 

[00 4 3] ^T(0^ % [93 llw^U/c<t5tw. ^flbm 
itm* ^>4 3 a £r^teSO I £ 

ffi4 0±^:S^, mms nmSS^- h8M49^ 

*jau.$s>i-. y-h«ffifcis*y^y=y4 7S: 
±fla**t«5 i2 5-B3oi^ifcj:5 

tC x S i NN«4 4 a I^Sv' ^ =*>-4 3 a 

o±*K4H«fl5i-lWblK-4 6 S:^-rs o 
[0 0 4 4Kot, (9 3 2l^LfcJ; 51-s 

{b^4 6 aSrtt8^tSv'y3y4 3 aMS i NlR 
4 4a Sr^tf SO I $tS4 0_b£®lC x KJ? 1 0 0 nm 
ggcpS i N^4 S #C^T\ (93 3l^L 

fci5i:; S i NBI4 8S:**tto K^^^v^U: 

3 a<0±«ffi«a5JC»fiKSnfeK{k«[4 6 irlfe^S 
<bBl4 2*ffi£"tf>«SMlk o^^ts^y^y4 3a 
<DMmzS i N(Cj:6^-<-i^4 8 a 

-C#S P ctucj; t) , BMbffii4 6 fcfflfc&*lfcfb«t4 2 

[0 0 4 5] ^ErOSL (93 4td^bfc<t 51-. Ctt^®& 
{b^4 6 25.^^—^4 8 a ^ttS7<tM^y n>-4 
3atttfSOI«S4 0±4IlC % y-h»ft!4 9 

«r«j«u se>(-. y-hss^w#yi/.y=>y4 7 

[0 0 4 6] 

»:«ewih bfcB^ic^ c 5 ^ tS'> y = >m<o±m 
x^s^^ti-. yts^y^y^wft^W- 
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i the drawings, any words are not translated. 



AIMS 



aim 1] The semiconductor device which consists of a gate electrode arranged through the aforementioned gate oxide 
i on the gate oxide film formed on the mesa type silicon film with which the source / drain field, and the channel 
d were formed, and this mesa type silicon film, and the aforementioned mesa type silicon film, is under the 
rementioned gate electrode and is characterized by to be formed the oxide film thicker than the aforementioned gate 
ie film in the upper surface edge of a mesa type silicon film. 

aim 2] Furthermore, the semiconductor device according to claim 1 with which the spacer is formed in the side 
chment wall of a mesa type silicon film. 

aim 3] (i) At least, the top silicon layer of the SOI substrate in which the insulating layer and the top silicon layer 
e formed one by one is processed into a mesa type silicon film, and an oxidization prevention film is formed all over 
SOI substrate top containing (ii) this mesa type silicon film, subsequently The aforementioned oxidization 
mention film which exists in the upper surface edge of the aforementioned mesa type silicon film is removed (iii). 
idation treatment is given. The manufacture method of the semiconductor device according to claim 1 characterized 
forming an oxide film thicker than the gate oxide film behind formed in the upper surface edge of the 
rementioned mesa type silicon film, and forming a gate insulator layer and a gate electrode on the SOI substrate 
taining the (iv) aforementioned mesa type silicon film. 

aim 4] Process (i) It sets and the 1st oxidization prevention film is further formed on a SOI substrate, with this 1st 
dization prevention film Process a top silicon layer into a mesa type silicon film, and it is set at a process (ii). All 
t the SOI substrate top in which the process which forms an oxidization prevention film all over a SOI substrate top 
itains this mesa type silicon film that has the aforementioned 1st oxidization prevention film The process which 
loves the aforementioned oxidization prevention film which is made by furthermore forming the 2nd oxidization 
vention film, and exists in the upper surface edge of a mesa type silicon film Form a flattening film all over the 2nd 
dization prevention film top, and the flattening film which ********** s and this remains so that of-the-same-grade 
vdval of this flattening film may be carried out with the height of the aforementioned mesa type silicon film is used as 
task. The manufacture method of the semiconductor device according to claim 3 made by removing the 
rementioned 1st oxidization prevention film and the 2nd oxidization prevention film which exist in the upper surface 
;e of the aforementioned mesa type silicon film. 

aim 5] The manufacture method of a semiconductor device according to claim 3 that the method of removing the 
dization prevention film of a process (ii) is anisotropy dry etching. 

aim 6] (i) The oxidization prevention film which has a desired pattern is formed on the SOI substrate in which the 
ulating layer and the top silicon layer were formed one by one. (ii) The grade to which not all the aforementioned top 
con layers oxidize is given at LOCOS oxidization, using this oxidization prevention film as a mask (iii). 
)sequently By processing the aforementioned top silicon layer into a mesa type silicon film, using this oxidization 
vention film as a mask The manufacture method of the semiconductor device characterized by forming an oxide film 
:ker than the gate oxide film behind formed in the upper surface edge of a mesa type silicon film, and forming a gate 
ulator layer and a gate electrode on the SOI substrate containing the (iv) aforementioned mesa type silicon film. 
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TAILED DESCRIPTION ^ 

tailed Description of the Invention] 
01] 

iustrial Application] About a semiconductor device and its manufacture method, this invention is a device which has 
re the mesa structure formed in the SOI (SiliconOn Insulator) substrate in a detail, and relates to the semiconductor 
ice which eases the electric-field concentration by the mesa type silicon periphery especially, and its manufacture 
hod. 
02] 

iscription of the Prior Art] When manufacturing a device using the substrate which has SOI structure, one of the 
>ortant technology which influences the performance is isolation. It roughly divides into this and there are two kinds 
nethods. One side is the method of performing and carrying out isolation of the alternative oxidization like LOCOS 
dization, and a method of separating the island (mesa) and island (mesa) of silicon physically by ******* ***ing top 
zon in the shape of an island (mesa structure). 

03] The isolation method by the common LOCOS film is shown below. As shown in drawing 35 , the SOI substrate 
in which it embedded on the silicon substrate 51 as a substrate, and the oxide film 52 and the top silicon layer 53 
:e formed is used. A thin oxide film (not shown) and the SiN film 54 are deposited one by one on this SOI substrate 
Then, a photolithography and an anisotropy dry etching process remove the SiN film 54 of an isolation field and the 
d 55 which may become. Subsequently, LOCOS oxidization is performed and the LOCOS film 56 is formed. Under 
present circumstances, in order to perform electric separation completely, as shown in drawing 36 and 37, it is 
irable for the top silicon layer 53 of an isolation field and the field 55 which may become to oxidize altogether, and 
the LOCOS film 56 to embed, and to contact an oxide film 52. 

04] Then, as shown in drawing 38 , the SiN film 54 is removed altogether. Subsequently, contest 57 polysilicon used 
i gate oxide film (not shown) and a gate electrode is deposited on these LOCOS(s) film 56 and separated top silicon 
er 53a. Thus, when a LOCOS film performs isolation and the thickness of a top silicon layer uses a thin SOI substrate 
ecially, the following problems arise. That is, LOCOS oxidization advances, and from the moment the LOCOS film 
itacted the embedding oxide film of a SOI substrate, as the arrow in drawing 37 showed, the oxygen around which it 
is through an embedding oxide film will oxidize a top silicon layer from a lower layer, and will make a top silicon 
er thin. 

05] Since the property is large and the transistor of SOI structure changes by the thickness of top silicon, the problem 
he above thin-film-izing of a top silicon layer will become fatal on a device property. Especially, it becomes 
larkable when the thickness of a top silicon layer is thin. Moreover, the isolation method by mesa structure is shown 
ow. 

06] The same SOI substrate 60 as the above is used. First, a photolithography and an anisotropy dry etching process 
love the top silicon layer 63 of the isolation field of the SOI substrate 60, and the field which may become. The 
bedding oxide film 62 will be exposed in an isolation field and the field which may become by this, mesa type silicon 
i separated physically is formed of it, and, also electrically, this mesa type silicon 63a is separated with adjoining 
sa type silicon. Subsequently, as shown in drawing 39 , the gate electrode 64 is formed on the SOI substrate 60 which 
ms a thin oxide film (not shown) on this SOI substrate 60, then contains these mesas type silicon 63a. 
•07] In this case, since the amount of oxidization in the state where the embedding oxide film 62 was exposed is very 
all (it is only a part for the thin oxide film which is a gate oxide film), although there is no problem of thin-film-izing 
;he top silicon layer by the wraparound of the above oxygen, on the other hand, it has the following problems. That 
as shown in drawing 40 which is an enlarged view in [ Y ] drawing 39 , as for a part for the upper surface edge of 
sa type silicon 63a, the side will also be covered by the gate electrode 64 with the upper surface. Therefore, for 
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mple, when the potential at the time of an ON operation is given to a gate electrode, the amount of [ of mesa type 
x>n 63 a ] upper surface edge will receive electric field from a 2-way. Thereby, a defect (kink) will appear in a gate- 
:age-drive current curve, and a part for the upper surface edge of mesa type silicon 63 a worsens ON/OFF property of 
ansistor, as it is reversed first, it keeps compared with other portions (a channel formed) and it was shown in [ K ] 
wing 41 . 

08] Moreover, as it was shown in drawing 45 in order to solve such a trouble for example, the semiconductor device 
ch eases the electric field from the side attachment wall shown in drawing 46 is proposed by forming an oxide film 
Dnly in the side of mesa type silicon 73a. Such a semiconductor device can be formed as follows. As shown in 
wing 42 , the SOI substrate 70 in which it embedded on the silicon substrate 71 and an oxide film 72 and 73 layers of 
silicon were formed is used. A thin oxide film (not shown) and the SiN film 74 are deposited on this SOI substrate 
Then, a photolithography and an anisotropy dry etching process remove the SiN film 74 and the top silicon layer 73 
in isolation field and the field 77 which may become, and mesa type silicon 73 a is formed. 

09] Subsequently, as shown in drawing 43 , an oxide film 75 is formed only in the side attachment wall of mesa type 
:on 73 a by using the SiN film 74 as a mask and exposing the side of mesa type silicon 73 a to an oxidizing 
iosphere. Then, as shown in drawin g 44 , the SiN film 74 is removed and the gate electrode 76 is formed on the SOI 
strate 70 containing mesa type silicon 73a. 

10] However, in this method, since oxidization in the state where the embedding oxide film 72 was exposed is 
ded, thin film-ization of mesa type silicon 73 a poses a problem like above-mentioned LOCOS oxidization, 
reover, since the oxide film called BAZU beak sufficient by the above-mentioned method for a part for the upper 
face edge of mesa type silicon 73 a cannot be formed (an apparent BAZU beak is not greatly made since the oxide 
i 75 of a mesa type silicon 73 a side attachment wall grows in the same direction as the direction where a BAZU beak 
Prolonged), as shown in drawing 47 , the oxide films 72 and 75 of the SOI substrate 70 whole surface are removed 
e by little by the next washing process etc. Consequently, on this SOI substrate 70, as were shown in drawing 48 and 
/as shown in drawing 49 when the gate electrode 76 was formed and the potential at the time of an ON operation was 
en to a gate electrode, electric field will be received from a 2-way at the upper surface edge of mesa type silicon 73 a, 
I ON/OFF property is worsened. 

11] this invention is made in view of the above-mentioned technical problem, and it aims at offering the 
liconductor device which can ease the electric-field concentration by the mesa type silicon periphery, and its 
nufacture method. 
12] 

eans for Solving the Problem] It consists of a gate electrode arranged through the aforementioned gate oxide film on 
gate oxide film formed on the mesa type silicon film with which the source / drain field, and the channel field were 
tned, and this mesa type silicon film, and the aforementioned mesa type silicon film, and, according to this invention, 
semiconductor device with which it is under the aforementioned gate electrode, and the oxide film thicker than the 
rementioned gate oxide film is formed in the upper surface edge of a mesa type silicon film is offered. 
•13] Moreover, (i) At least, the top silicon layer of the SOI substrate in which the insulating layer and the top silicon 
er were formed one by one is processed into a mesa type silicon film, and an oxidization prevention film is formed 
over the SOI substrate top containing (ii) this mesa type silicon film, subsequently The aforementioned oxidization 
vention film which exists in the upper surface edge of the aforementioned mesa type silicon film is removed (iii). 
idation treatment is given. The manufacture method of the above-mentioned semiconductor device which forms an 
de film thicker than the gate oxide film behind formed in the upper surface edge of the aforementioned mesa type . 
con film, and forms a gate insulator layer and a gate electrode on the SOI substrate containing the (iv) 
rementioned mesa type silicon film is offered. 

114] Furthermore, (i) The oxidization prevention film which has a desired pattern is formed on the SOI substrate in 
ich the insulating layer and the top silicon layer were formed one by one. (ii) The grade to which not all the 
•rementioned top silicon layers oxidize is given at LOCOS oxidization, using this oxidization prevention film as a 
sk (iii). Subsequently By processing the aforementioned top silicon layer into a mesa type silicon film, using this 
idization prevention film as a mask The manufacture method of the above-mentioned semiconductor device which 
ms an oxide film thicker than the gate oxide film behind formed in the upper surface edge of a mesa type silicon film, 
1 forms a gate insulator layer and a gate electrode on the SOI substrate containing the (iv) aforementioned mesa type 
con film is offered. 

)15] The semiconductor device in this invention is mainly constituted by a mesa type silicon film, a gate oxide film, 
i the gate electrode, further, is the upper surface edge of a mesa type silicon film, and has the oxide film thicker than 
ate oxide film into the portion covered by the gate electrode. Such a semiconductor device can be manufactured 
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2 the substrate which has SOI, SOS (Silicon On Sapphire), and SIMOX (Separation by Implanted Oxygen) 
Sure As for such a substrate, top silicon is formed on the thing by which the insulating layer and the top silicon 
r were formed on the substrate, or an insulating substrate. As the example, on a silicon substrate, a spinel, . 
iinum2 03-MgO, BP and CaF2 Or the substrate in which a single crystal insulator layer and silicon, such as SrO, 

• formed a substrate [ by which silicon was formed on insulating substrates, such as a sapphire* ], and sihcon- 
trate top'-- SiN or Si02 etc. ~ the substrate in which an insulator layer and single crystal silicon were formed - It is 

0 a silicon substrate. The substrate which embeds by performing an ion implantation or carrying out. anodization 
ization of the silicon substrate, and forms an oxide film and by which silicon is formed on this embedding oxide 
can be mentioned. When the insulating layer is formed on the silicon substrate, although about 10-500nm of top 
on layers by which the thickness of the insulating layer is formed on about 50-100nm and the insulating layer is 

1 in many cases, they are not limited to this. . 

61 Patterning of the top silicon layer of the above-mentioned substrate is earned out to the shape ot an island by a 
-known method, for example, a photolithography, and the etching process, and the mesa type silicon film is formed. 
; mesa type silicon film functions as an active region of the mesa transistor in which the source./ drain field, and the 
inel field were formed. The source / drain field can be formed by pouring in the impurity of a well-known method, 
*x ample P type, or N type. 

171 As for the gate oxide film currently formed on the mesa type silicon film, it is desirable to be formed by about 3- 
nm thickness by the well-known method, for example, the oxidizing [ thermally ] method. The gate electrode may 
brmed of the silicide of contest polysilicon, a tungsten, titanium, nickel, cobalt, a tantalum, aluminum, germanium, 
these metals, the polycide, etc. As for this gate electrode, it is desirable to be formed by about 30-1 OOnm thickness 
he well-known method. . . 

181 As for the oxide film formed in the upper surface edge of a mesa type silicon film, it is [ that what is necessary is 
ist be formed in the portion (at least directly under / gate electrode I) covered by the gate electrode at least ] 
rable to be formed in about 5-300nm in the portion with the thickest thickness. However, the thickness of supply 
age or a gate oxide film can adjust suitably. Moreover, you may form the spacer by Si02, SiN, etc. in the side 
chment wall of the mesa type silicon film covered by between oxide films and substrate front faces thicker than the 
» oxide film arranged in the upper surface edge of a mesa type silicon film (i.e., a gate electrode). Such a spacer 
ns an oxide film in the upper surface edge of a mesa type silicon film, subsequently to the whole substrate top 
:ace, can form Si02, SiN, etc. by about 10-500nm thickness, and can form them by performing whole surface 
iback by anisotropic etching etc. . 

191 In the manufacture method of the semiconductor device of this invention, after forming a mesa type silicon film, 
jxidization prevention film is formed all over a substrate top, and the oxidization prevention film subsequently to the 
.er surface edge of a mesa type silicon film located is removed. Although especially the oxidization prevention film 
his case is not limited, its SiN film is desirable. The oxidization prevention film in this case is a well-known method, 
it is desirable to form by about 20-200nm thickness. As a method of removing the oxidization prevention film 
ated in the upper surface edge of a mesa type silicon film, it is desirable not to **********, but only for the 
.figuration which has an angle to choose the conditions on which it ********** s , and to perform a flat field by 
sotropy dry etching with the strong sputtering effect, for example, gas - C3F8 Or C4 F8 etc. ~ equipment can adjust 

• system gas and a flow rate suitably As for mTorr order and source power, the conditions of 500-700W are 
ntioned for a pressure, as for 2000-3000W, and bias. Moreover, in case the 1st oxidization prevention film is formed 
a top silicon layer and patterning of the mesa type silicon is carried out, you may carry out patterning of the 1st 
dization prevention film together, the [ in this case, / this mesa type silicon and ] ~ all over 1 oxidization prevention 
a top the 2nd oxidization prevention film is formed and a flattening film is further formed all over the 2nd 
dization prevention film top the [ the 1 st and ] - the same thing as the above can be used as a 2 oxidization 
vention film The thickness of about 10-500nm and the 2nd oxidization prevention film has [ the thickness of the 1st 
dization prevention film in this case 1 desirable about 5-500nm. Especially as a flattening film, although not limited, 
5 desirable to form SOG, BPSG, PSG, etc. by 20nm - about 2 micrometers thickness. Then, a flattening film is 
,c******* ed until it has height of the same grade as a mesa type silicon film. Etching in this case gives the elevated- 
lperature section 200 degrees C or more in reaction chambers, such as a well-known method, for example, an up 
ctrode a chamber wall, etc., and is CF4 there. It can control so that introduction and a flow rate become Number 

orr and it can carry out by the method of **********m g on the source power 1500-2500W and the Bias 400-600W. 

• obtained flattening film - as a mask - using - the [ the 1st and ] - etching removal of the 2 oxidization prevention 
n is carried out It is desirable for etching in this case to remove the 2nd oxidization prevention film by which a mask 
lot carried out, and the 1st oxidization prevention film arranged at the upper surface edge of a mesa type silicon film, 
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to perform it by choosing the isotropic etching conditions [ like ] which only the upper surface edge of a mesa type 
on film exposes. Specifically, it is CF4. 02 It controls so that a pressure becomes Number Torr (for example, 
rr), and it is 02. It can ********** by setting bias power to 200-300W 40% or more of the full flow. 
>0]The mesa type silicon film from which the oxidization prevention film which exists in the upper surface edge 
lined as mentioned above was removed is given to oxidation treatment. The conditions of oxidation treatment in this 
; are about 700-1200-degree C temperature requirements, and it is desirable to choose the conditions which can 
dn an about 5-500nm oxide film on a flat silicon wafer. The oxide film from which the thickest portion (corner 
ion) serves as thickness more than the double precision of a gate oxide film by this more thickly than the gate oxide 
i formed in the upper surface edge of a mesa type silicon film at a next process can be formed. 
>1] Then, a semiconductor device can be obtained by the well-known method by performing arbitrarily processes, 
\ as formation of a gate oxide film, formation of a gate electrode, formation of the source / drain field, and control of 
shold voltage. Furthermore, after forming in a SOI substrate the oxidization prevention film which has a desired 
figuration and performing LOCOS oxidization to it as the another manufacture method of a semiconductor device 
ig this oxidization prevention film, you may form a mesa type silicon film. First, after forming an oxidization 
/ention film on a SOI substrate, opening is formed in an isolation film formation field according to a well-known 
hod, for example, a photolithography, and an etching process. And the obtained SOI substrate is given to LOCOS 
iization by the well-known method. As LOCOS oxidization conditions in this case, it is an about 700-1200-degree C 
perature requirement, and it is desirable to choose the conditions which can obtain an about 5-500nm oxide film on a 
silicon wafer. That is, by this oxidization, although the top silicon layer of an isolation film formation field is 
iized, a top silicon layer does not oxidize completely in the depth direction, but it oxidizes so that an element 
nation field may not be separated completely. Specifically, it oxidizes in about 1 0 - 90% of the thickness of a top 
xm layer. In addition, the configuration of a gate oxide film, supply voltage, and a top silicon layer etc. can adjust 
oxidization in this case suitably. Then, using the oxidization prevention film used by LOCOS oxidization, this 
COS film and the top silicon layer which remains are removed until the insulating layer under a top silicon layer is 
osed by the well-known method, for example, anisotropic etching. The mesa type silicon film which has by this an 
de film thicker than the gate oxide film behind formed in an upper surface edge can be formed. 
22] 

nction] Since the oxide film thicker than a gate oxide film is formed in the upper surface edge of a mesa type silicon 
l, while making small capacity between gate-channels in the upper surface edge of the mesa type silicon film 
d'uced when voltage is impressed to a gate electrode according to the semiconductor device of this invention, the 
;tric-field concentration from the 2-way to the channel field in a mesa type silicon film is eased, and ON/OFF 
perty of a semiconductor device is improved as a result. 

23] Moreover, according to the manufacture method of the semiconductor device of this invention, an oxidization 
vention film is formed all over the substrate top which has a mesa type silicon film. Subsequently, since an oxide 
i thicker than a gate oxide film is formed in the upper surface edge of a niesa type silicon film by removing the 
dization prevention film located in the upper surface edge of a mesa type silicon film, and oxidizing the obtained 
dization prevention film as a mask In case it oxidizes, the insulating layer which constitutes a SOI substrate serves as 
e where it is protected from an oxidizing atmosphere. Thereby, thin film-ization of the top silicon in an oxidization 
cess which is looked at by the isolation method by the conventional LOCOS oxidization is prevented. 
>24] furthermore, in forming a mesa type silicon film after forming in a SOI substrate the oxidization prevention film 
ich has a desired configuration and performing LOCOS oxidization to it using this oxidization prevention film Even 
lie thickness of the oxide film which the B AZU beak which has sufficient thickness for the upper surface edge of a 
sa type silicon film will be formed, and was formed on the substrate of the washing process in a process etc. 
Teases, it is avoided that the upper surface edge of a mesa type silicon film is exposed. 
•25] 

cample] Below, the example of the mesa type MOS transistor which is the semiconductor device of this invention, 
1 its manufacture method is explained based on a drawing. 

shown in drawing 12 which is the A-A line cross section of example 1 drawing _1 and drawing.! , the gate electrode 
is arranged through the gate oxide film 21 on mesa type silicon 13a which constitutes the SOI substrate 10, and mesa 
« MOS transistor 7 is constituted. Mesa type silicon 13a consists of a channel field 9 of gate electrode 19 directly 
der, and the source / drain field 8 contiguous to the channel field 9. Moreover, the oxide film 1 8 thicker than the gate 
de'film 21 is formed in the upper surface edge (portion which the electric field from the gate electrode 19 concentrate 
en voltage is impressed to the gate electrode 1 9) of mesa type silicon 13a. 

)26] Thus, in mesa type MOS transistor 7 constituted, as shown in drawing 2 which is an enlarged view in [ X ] 
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aring 12 , when the potential at the time of the ON operation of the gate electrode 19 is given, by the oxide film 18, 
inside policy of the gate-channel capacity can be carried out, and, therefore, the electric-field concentration from the 
ay of the channel field top of mesa type silicon 1 3a and the side can be eased. A gate- voltage-drive current curve as 
wn in drawing 3 can be obtained by this, and ON/OFF property of a transistor can be improved. 
27] Below, the manufacture method of a mesa type MOS transistor is explained. On a silicon substrate 1 1, the SOI 
strate 10 in which about lOOnm was formed [ the embedding oxide film 12 ] for about 200nm and the top silicon 
jr 13 is used. As shown in drawing 4 , an about 5nm oxide film (not shown) and the about 60nm SiN film 14 are 
osited on the top silicon layer 13 of this SOI substrate 10. 

28] Subsequently, as shown in drawing 5 , while exposing the embedding oxide film 12 of the field 15 by removing 
gether behind the SiN film 14, oxide film, and the top silicon layer 13 of an isolation field and the field 15 which 
/ become according to a photolithography and an anisotropy dry etching process, mesa type silicon 13a is formed, 
thermore, as shown in drawing 6 , all over the SOI substrate 10 top, about 40nm of SiN films 16 is deposited, and 
[ film 14 and the exposed embedding oxide film 12 are covered with the SiN film 16. And flattening is performed by 
ositing the SOG film 1 7 excellent in flattening capacity on the SiN film 16. 

29] Subsequently, as shown in drawing 7 , etchback removes the SOG film 17 whole surface to the upper surface 
the homotopic of mesa type silicon 13 a. And as shown in drawing 8 , etching removes the SiN film 16 for left- 
ind SOG film 17a on a mask. Under the present circumstances, conditions on which about 50nm ********** s by 
etching with isotropic SiN are chosen. Thereby, most SiN films 14 deposited on mesa type silicon 13a remain, and 
silicon of only the upper surface edge (portion which the electric field from the gate electrode formed at a next 
cess concentrate) of mesa type silicon 13a exposes it. 

30] Subsequently, as shown in drawin g 9 , all left-behind SOG film 17a is removed. Then, as shown in drawing 10 , 
oxide film 18 from which the thickest portion of the upper surface edge of mesa type silicon 13a is set to about 
im is obtained on the conditions from which an about lOOnm oxide film is obtained on a flat raise in basic wages 
son wafer by pie ROJIE nick oxidization of about 900 degrees C. 

31] Subsequently, as shown in drawing 1 1 , the SiN films 14 and 16 which remain by the phosphoric acid heated at 
>ut 150 degrees C on mesa type silicon 13a and the embedding oxide film 12 are removed. And the high impurity 
tcentration of mesa type silicon 13a and the SOI substrate 10 is adjusted with an ion implantation. Then, as shown in 
wing 12 , all over the SOI substrate 10 top containing mesa type silicon 13a which has these oxide films 18, the gate 
de film 21 of about 8nm of thickness is formed, and contest 19 polysilicon used as a gate electrode is deposited 
:her. , 

32] Hereafter, mesa type MOS transistor 7 as shown in drawing 1 is obtained by passing through processes, such as 
usual ion implantation and heat treatment. 

e the example 2 above-mentioned example 1, as shown in drawing 4 - drawing 11 , an oxide film 18 is formed in the 
>er surface edge of mesa type silicon 13 a. 

33] Then, as shown in drawing , the SiN film 20 of about lOOnm of thickness is formed all over the SOI substrate 
top containing mesa type silicon 13a which has these oxide films 18. Subsequently, as shown in drawing 14 , by 
rying out etchback of the SiN film 20 by the dry etching of an anisotropy, it can embed with the oxide film 1 8 
nied in the upper surface edge of mesa type silicon 13 a, and spacer 20a by SiN can be formed in the level difference 
tion with oxide-film 12 front face, i.e., the side attachment wall of mesa type silicon 13a. By this, it can embed with 
oxide film 18, the level difference by the oxide film 12 can be eased, and the difficulty [ the gate electrode resulting 
m this level difference ] of processing can be avoided. 

•34] Then, as shown in drawing 15 , all over the SOI substrate 10 top containing mesa type silicon 13a which has 
se oxide films 18 and spacer 20a, the gate oxide film 21 is formed and contest 19 polysilicon used as a gate electrode 
leposited further. 

the example 3 silicon substrate 31, the SOI substrate 30 in which about lOOnm was formed [ the embedding oxide 
n 32 ] for about 200nm and the top silicon layer 33 is used. As shown in drawing 16 , an about 5nm oxide film (not 
wn) and the about 60nm SiN film 34 are deposited on the top silicon layer 33 of this SOI substrate 30. 
135] Subsequently, as shown in drawing j 7 , the top silicon layer 33 of the field 35 is exposed by removing behind 
y the SiN film 34 of an isolation field and the field 35 which may become according to a photolithography and an 
sotropy dry etching process. Then, as shown in drawing 18 , LOCOS oxidization is performed so that it may leave 
top silicon layer 33 in an isolation field and the field 35 which may become in the depth direction for a while 
lidization for all thickness of top silicon is not carried out). It is pie ROJIE nick oxidization of about 900 degrees C, 
I it is the conditions from which an about lOOnm oxide film is obtained on a flat raise in basic wages silicon wafer, 
I, as for oxidization conditions, the minimum thickness of the top silicon layer 33 which remained in the isolation 
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i and the field 35 which may become, without oxidizing obtains the oxide film 36 set to about 50nm. Under the 
;ent circumstances, it is connected between element fields in the thin top silicon layer 33 which remained without 
iizing, and it will be in the state where isolation is not fully performed. 

36] Subsequently, as shown in drawing 19 , the SiN film 34 which remains is used as a mask, and the oxide film 36 
n in which only lOOnm thickness carried out LOCOS oxidization here) of an isolation field and the field 35 which 
/ become, and the top silicon layer 33 (here, 50nm silicon remains) which remains in the lower layer are removed 

by one by anisotropy dry ENNGU. Thereby, between element fields, mesa type silicon 33a which has oxide-film 

is formed in a part for an upper surface edge while dissociating completely. 

37] Furthermore, as shown in drawi ng 20 , the phosphoric acid heated at about 150 degrees C removes the SiN film 
and the high impurity concentration of mesa type silicon 33a and the SOI substrate 30 is adjusted with an ion 
ilantation. Then, as shown in drawing 21 , all over the SOI substrate 30 top which contains in a part for an upper 
face edge mesa type silicon 33a which has oxide-film 36a, the gate oxide film 39 of about 8nm of thickness is 
ned, and contest 37 poly silicon used as a gate electrode is deposited further. 

e the example 4 above-mentioned example 2, as shown in drawing 16 - drawing 20 5 oxide-film 36a is formed in the 
ier surface edge of mesa type silicon 33a. 

38] Then, as shown in drawing 22 , the SiN film 38 of about lOOnm of thickness is formed all over the SOI substrate 
top containing mesa type silicon 33a which has these oxide-films 36a. Subsequently, as shown in drawing 23 , by 
rying out etchback of the SiN film 38 by the dry etching of an anisotropy, it can embed with oxide-film 36a formed 
he upper surface edge of mesa type silicon 33a, and spacer 38a by SiN can be formed in the level difference section 
ti oxide-film 32 front face, i.e., the side attachment wall of mesa type silicon 33a. By this, it can embed with oxide- 
l 36a, the level difference by the oxide film 32 can be eased, and the difficulty [ the gate electrode resulting from this 
d difference ] of processing can be avoided. 

39] Then, as shown in drawing 24 , all over the SOI substrate 30 top containing mesa type silicon 33a which has . 
se oxide-films 36a and spacer 38a, the gate oxide film 39 is formed and contest 37 polysilicon used as a gate 
:trode is deposited further. 

shown in example 5 drawing 25 , the SOI substrate 40 in which about lOOnm was formed [ the embedding oxide 
1 42 ] for about 200nm and the top silicon layer 43 is used on a silicon substrate 41 . 

40] As shown in d rawin g 26 , while exposing the embedding oxide film 42 of the field 45 by removing altogether 
and the top silicon layer 43 of an isolation field and the field 45 which may become according to a photolithography 
[ an anisotropy dry etching process, mesa type silicon 43a is formed. Furthermore, as shown in drawing 27 , 5nm and 
art 40nm of SiN films 44 are deposited for a CVD oxide film (not shown) all over the SOI substrate 40 top. 
41] Subsequently, as shown in drawing 28 , the SiN film 44 of the upper surface edge of mesa type silicon 43 a is 
loved by the anisotropy dry etching of the strong conditions of the sputtering effect. Etching in this case is C3 F8 as 
hing gas for example, in an etching chamber. With 30SCCM sink, a pressure is controlled to 3mtorr(s), and it carries 
by setting source power as 2800W and setting bias power as 600W. According to such etching conditions, an 
tiing rate is obtained only to the configuration which has an angle, and the configuration with the flat field cannot be 

tied. ^ 

42] And as shown in drawing 29 , the oxide film 46 from which the thickest portion of the upper surface edge of 

sa type silicon 33a is set to about 70nm is obtained on the conditions from which an about lOOnm oxide film is 

ained on a flat raise in basic wages silicon wafer by pie ROJIE nick oxidization of about 900 degrees C by using left- 

lind SiN film 44a as a mask. Subsequently, as shown in drawing 30 , SiN film 44a which remains by the phosphoric 

d heated at about 1 50 degrees C on mesa type silicon 43a and the embedding oxide film 42 is removed. And the high 

Durity concentration of mesa type silicon 43 a and the SOI substrate 40 is adjusted with an ion implantation. 

•43] Then, as shown in drawing 3 1 , all over the SOI substrate 40 top containing mesa type silicon 43a which has 

se oxide films 46, the gate oxide film 49 of about 8nm of thickness is formed, and contest 47 polysilicon used as a 

e electrode is deposited further. 

:e the example 6 above-mentioned example 5, as shown in drawing 25 - drawin gJSO , an oxide film 46 is formed in 
upper surface edge of mesa type silicon 43 a covered with SiN film 44a. 

>44] Then, as shown in drawing 32 , the SiN film 48 of about lOOnm of thickness is formed all over the SOI substrate 
top containing mesa type silicon 43a and SiN film 44a which have these oxide-films 46a. Subsequently, as shown in 
w j ng 33 9 by carrying out etchback of the SiN film 48 by the dry etching of an anisotropy, it can embed with the 
de film 46 formed in the upper surface edge of mesa type silicon 43 a, and spacer 48a by SiN can be formed in the 
el difference section with oxide-film 42 front face, i.e., the side attachment wall of mesa type silicon 43a. By this, it 
i embed with an oxide film 46, the level difference by the oxide film 42 can be eased, and the difficulty [ the gate 
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trode resulting from this level difference ] of processing can be avoided. 

15] Then, as shown in drawing 34 , all over the SOI substrate 40 top containing mesa type silicon 43a which has 
se oxide films 46 and spacer 48a, the gate oxide film 49 is formed and contest 47 polysilicon used as a gate electrode 
eposited further. 
16] 

? ect of the Invention] While being able to make small capacity between gate-channels in the upper surface edge of 
mesa type silicon film produced when voltage is impressed to a gate electrode according to the semiconductor 
ice of this invention, the electric-field concentration from the 2-way to the channel field in a mesa type silicon film 
be eased. Therefore, it becomes possible to obtain the very highly efficient semiconductor device with which 
/OFF property has been improved. 

47] Moreover, according to the manufacture method of the semiconductor device of this invention, in case it 
iizes, the insulating layer which constitutes a SOI substrate can be protected from an oxidizing atmosphere. 
:refore, thin film-ization of the top silicon by the wraparound of the oxygen from the insulating layer in an 
iization process can be prevented. Furthermore, even if the thickness of the oxide film formed on the substrate 
reases according to the washing process in a process etc. by forming the BAZU beak which has sufficient thickness 
the upper surface edge of a mesa type silicon film, it can avoid that the upper surface edge of a mesa type silicon 
l is exposed, the limit in a manufacturing process will be lost, and flexibility will be obtained. 
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19] In the manufacture method of the semiconductor device of this invention, after forming a mesa type silicon film, 
oxidization prevention film is formed all over a substrate top, and the oxidization prevention film subsequently to the 
)er surface edge of a mesa type silicon film located is removed. Although especially the oxidization prevention film 
his case is not limited, its SiN film is desirable. The oxidization prevention film in this case is a well-known method, 
I it is desirable to form by about 20-200nm thickness. As a method of removing the oxidization prevention film 
ated in the upper surface edge of a mesa type silicon film, it is desirable not to **********, but only for the 
lfiguration which has an angle to choose the conditions on which it **********s,.and to perform a flat field by 
sotropy dry etching with the strong sputtering effect. For example, the C-F system gas of C3F8 or C4F8 grade can 
ust gas, and equipment can adjust a flow rate suitably. As for mTorr order and source power, the conditions of 500- 
)W are mentioned for a pressure, as for 2000-3000W, and bias. Moreover, in case the 1st oxidization prevention film 
brmed on a top silicon layer and patterning of the mesa type silicon is carried out, you may carry out patterning of 
1st oxidization prevention film together, the [ in this case, / this mesa type silicon and ] - all over 1 oxidization 
mention film top, the 2nd oxidization prevention film is formed and a flattening film is further formed all over the 
i oxidization prevention film top the [ the 1st and ] - the same thing as the above can be used as a 2 oxidization 
ivention film The thickness of about 10-500nm and the 2nd oxidization prevention film has [ the thickness of the 1st 
dization prevention film in this case ] desirable about 5-500nm. Especially as a flattening film, although not limited, 
s desirable to form SOG, BPSG, PSG, etc. by 20nm - about 2 micrometers thickness. Then, a flattening film is 
***+**** e( j unt ji j t has height of the same grade as a mesa type silicon film. Etching in this case can give the 
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ated-temperature section 200 degrees C or more in reaction chambers, such as a well-known method, for example, 
p electrode, a chamber wall, etc., it can control a flow rate so that introduction and a pressure become Number 
>rr about CF4 there, and it can be performed by the method of **********i n g on the source power 1 500-2500W 
the Bias 400-600W. the obtained flattening film as a mask - using - the [ the 1st and ] - etching removal of the 
:idization prevention film is carried out It is desirable for etching in this case to remove the 2nd oxidization 
mention film by which a mask is not carried out, and the 1st oxidization prevention film arranged at the upper surface 
3 of a mesa type silicon film, and to perform it by choosing the isotropic etching conditions [ like ] which only the 
er surface edge of a mesa type silicon film exposes. Specifically, CF 4 and 02 can be controlled so that a pressure 
)mes Number Torr (for example, 2Torr), and 02 can ********** by setting bias powe r to 200-3 00 W 40% or more 
le full flow. 
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